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APPARATUS AND METHOD FOR THE 
DETACHMENT OF A TUBE BLANK 
FROM A SUPPORT MANDREL- 

Th e inv e ntion r el at e s to a mothod and an apparatus for th e d e tachmont of a 
5 tub e b l ank from a support mandre l according to the pr e amb le of cla i m 1 or 8 
and of c l a i m 10 or 13, r e spect i v e ly . — Th e m e thod and th e apparatus ar o 
su i tab le i n part i cular for tho d e tachment of a tubu la r air spr i ng b l ank from a 
support mandr el . 

10 DE 27 50 6 42 C2 d i sc l oses a m e thod and an apparatus for produc i ng any 
d e sir e d b l anks from e l astomer i c mat e r i a l , in wh i ch case, in order to r e mov e a 
cor e , th e product is put onto a c a rp e t hav i ng a h i gh co e ffici e nt of fr i ction, and 
a long i tud i na l mov e m e nt i s sup e r i mpos e d on said carpet, pr e f e rab l y made of 
rubb e r grooved i n th e transv e rs e d i r e ct i on. I t i s a l so d e scrib e d how th e cor e , 

15 b e fore th e product is app lie d, can be cov e r e d w i th a su i tabl e s e p a rat i ng 
ag e nt, such as a si li con e so l ution for e xamp l e, and how compressed a i r i s 
introduc e d into th e product i n ord e r to achi e v e a c e rtain e nlargem e nt of th e 
product. 

DE 21 4 0 9 56 C3 d e scr i b e s an apparatus for produc i ng e lbow hos e s on 
2 0 mandr el s, i n wh i ch appar a tus an e lbow blank i s pushed onto th e mandr el by 
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m e ans of a push cy l ind e r. The push cyl i nder, wh i ch can b e attach e d to the 
r e ar e nd face of th e ol bow b l ank i n a pr e ssur e tight manner, e nsur e s that, 
wh e n the olbow blank i s pushed onto tho mandrol, th e air contain e d i n th o 
blank volum e do e s not escap e past th o push cy li nd e r but lo ads to an air 
5 cush i on b e tw ee n the el bow b l ank and th e mandr o l, this a i r cush i on fac i l i tat i ng 
th e push on op e ration. 

Based on th i s pr i or art, th e obj e ct of tho i nv e ntion is to provid e an apparatus 
and a method with which tubular b l anks of fin i t e le ngth can b o e as i ly 
10 separated from th e support mandr el , so that qu i ck furth e r process i ng of the 
blank and r e us e of th e support mandr el are e nsur e d. 

Accord i ng to th o i nv e nt i on, th i s is ach i ev e d by method hav i ng f e atur e s of 
cla i m 1 or of c l aim 8 and by an apparatus hav i ng th e f e atures of cla i m 10 or 

15 By th e i ns e rt i on of a d e vice for i ntroducing a med i um at one end of th o 
support mandr e l b e tw e en th o oxtrud e d blank and th e support mandr e l and by 
th e inj e ct i on or i ntroduct i on of a medium by m e ans of tho d e vice, an a i r 
cushion or f il m is d el ib e rat e ly achiev e d, as a result — of which th e b l ank, 
sticking to the support mandrol as a ru le , i s d e tached and a s e parat i ng gap i s 

20 produced, — on account of wh i ch e asy r e moval of tho support mandrol i s 
poss i bl e. 
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I n ord e r to ensur e e v e n and complete d e tachm e nt of th e b l ank, that end of 
th e blank which is opposit e th e d e vic e is s e a l ed off, or a second dev i c e is 
ins e rt e d b e tw ee n b l ank and support mandrel, so that tho b l ank do e s not st i ck 
at a point or ov e r a c e rtain s e ction of th e c i rcumf e r e nc e of th e support 
mandre l . If th e b l ank is s e aled off at on o o nd, for exampl e by fitt i ng a clip or 
a c l osure ring, th e b l ank i s compl e t el y d e tach e d up to the s e a li ng po i nt. 

For e as ie r detachm e nt of tho blank from the support mandr el , provis i on is 
mad e for l iquid or powd e ry separat i ng ag e nts which assist or make possib le 
e asy s e parat i on to b e added to th e m e d i um. The s e parat i ng ag e nts can b o 
app li ed to th e support mandrel befor e th e fabr i cation of th e tub e blank, or the 
support mandr el is g i v e n a nonst i ck coat i ng. 

Aft e r th o d e tachm e nt of the b l ank from the support mandr e l, provision i s 
made for th e l att e r to be push e d out by th e med i um, for e xamp l e i f the 
support mandr ol 

i s partly form e d as a hollow body and th e m e d i um accumu l at e s i n th i s hol l ow 
body, or for the support mandr e l to b e pu lle d out of the inf l at e d and wid e ned 
b l ank by an extract i on d e v i c e . Th e support mandr e l is advantag e ous l y pu ll od 
out i n an automat i c or s e m i automat i c mann e r. 

In ord e r to prev e nt uncontro lle d w i d e ning or part i a l w i d e n i ng of the blank, 
prov i s i on i s mad e i n an advantag e ous d e v el opm e nt for th e blank l ocated on 
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the support mandr el to bo i nsert e d i nto a sl e ev e b o foro tho i nject i on of the 
gaseous m e d i um, th i s s lee ve li mit i ng th e e xpans i on of th e b l ank, the insid e 
diamotor of the s lee ve b ei ng at least slightly larger than the outside d i am e t e r 

of th e b l ank. 
DESCRIPTION 



Field of the Invention 
The invention relates to a method and an apparatus for the 
detachment of a tube blank from a support mandrel. The method and the 
10 apparatus are suitable in particular for the detachment of a tubular air-spring 
blank from a support mandrel. 



BACKGROUND OF THE INVENTION 
DE 27 50 6 42 C2 discloses a method and an apparatus for producing 

15 any desired blanks from elastomeric material. As disclosed, in order to 

remove a core, the product is put onto a carpet having a high coefficient of 
friction, and a longitudinal movement is superimposed on the carpet. The 
carpet is preferably made of rubber grooved in the transverse direction. This 
reference further describes how the core, before the product is applied, can 

20 be covered with a suitable separating agent, such as a silicone solution for 
example, and how compressed air is introduced into the product in order to 
achieve a certain enlargement of the product. 
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DE 21 40 9 56 C3 describes an apparatus for producing elbow hoses 
on mandrels. In this apparatus, an elbow blank is pushed onto the mandrel 
by means of a push cylinder. The push cylinder, which can be attached to the 
rear end face of the elbow blank in a pressure-tight manner, ensures that. 
5 when the elbow blank is pushed onto the mandrel, the air contained in the 
blank volume does not escape past the push cylinder but leads to an air 
cushion between the elbow blank and the mandrel. This air cushion 
facilitates the push-on operation. 

10 SUMMARY OF THE INVENTION 

The invention provides an apparatus and a method with which tubular 
blanks of finite length can be easily separated from the support mandrel, so 
that further processing of the blank can be Quickly accomplished, and reuse 
of the support mandrel is ensured. 

15 According to embodiments of the invention, by the insertion of a device 

for introducing a medium at one end of the support mandrel between the 
extruded blank and the support mandrel and by the injection or introduction of 
a medium by means of the device, an air cushion or film is achieved. As a 
result, the blank, which typically sticks to the support mandrel, is detached 

20 and a separating gap is produced. On this account, easy removal of the 
support mandrel is possible. 
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In order to ensure even and complete detachment of the blank, the 
end of the blank which is opposite the device is sealed off, or a second 
device is inserted between the blank and support mandrel, so that the blank 
does not stick at a point or over a certain section of the circumference of the 
support mandrel. If the blank is sealed off at one end, for example, by fitting a 
clip or a closure ring, the blank is completely detached up to the sealing point. 

For easier detachment of the blank from the support mandrel, 
provision may be made for liquid or powdery separating agents that assist or 
make possible easy separation to be added to the medium. The separating 
agents can be applied to the support mandrel before the fabrication of the 
tube blank. The support mandrel may be provided with the non-stick coating. 

After the detachment of the blank from the support mandrel, provision 
may be made for the latter to be pushed out by the medium, for example, if 
the support mandrel is partly formed as a hollow body and the medium 
accumulates in this hollow body, or for the support mandrel to be pulled out 
of the inflated and widened blank by an extraction device. The support 
mandrel is advantageously pulled out in an automatic or semiautomatic 
manner. 

In one aspect, in order to prevent uncontrolled widening or partial 
widening of the blank, provision is made in an advantageous development for 
the blank located on the support mandrel to be inserted into a sleeve before 
the injection of the gaseous medium. This sleeve limits the expansion of the 
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blank, where the inside diameter of the sleeve is at least slightly larger than 
the outside diameter of the blank. 

In order to be able to introduce the medium at any desired location or 
also centrally inside the device, the device is fastened to the sleeve in such a 
5 way that the blank is clamped in place between the sleeve and the device, 
preferably in a sealing manner. In this way, it is possible to achieve complete 
detachment and separation of the blank from the support mandrel with only 
one feeding point for the medium.- 

10 To assist in_the detachment of the blank from the support mandrel, 

provision is made for a vacuum to be generated in the sleeve, in which case, 
as an alternative to the method of introducing a medium, such as, for 
example, air, water or oil, provision is made for the blank on the support 
mandrel to be sealed off from the sleeve and for a vacuum to be generated in 

15 the s lee vo, so that sleeve. In this way, the blank is separated from the 

support mandrel solely on account of the vacuum. To this end, it is mav be 
necessary for m e ans fo r a mechanism which provides the inflow of the 
ambient air to be incorporated in the bearing surface of the support mandrel- 
mandr el , and prov i s i on i s mad e for this, so that separation from the cupport 

20 m a ndr e l actual l y tak e s p l ac e . 

An apparatus according to the invention provides for a device for 
introducing a medium at one end of the support mandrel to be arranged 
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between the blank and the support mandrel, and for there to be feeding 
elements for introducing the medium between the blank and the support 
mandrel. A gap or a film is produced in a specific manner between support 
mandr el and tub e b l ank by th e apparatus, as a r e su l t of which sa i d support 
5 mandre l and tub e b l ank can e as il y b e r ele ased from on e another, the support 
mandrel and tube blank by the apparatus. As a result the support mandrel 
and tube blank can easily be released from one another. 

An advantageous configuration of the invention provides for a sleeve to be 
arranged around the b l ank, th i s s l e e v e b ei ng c l osed at l e ast at on e of its e nds 

10 by th e d e v i c e , the b l ank advant a g e ous l y b ei ng s e al e d off from th e support 
mandr el at th e oth e r e nd, a factor which le ads, on th e on e hand, to l imitat i on 
of th e rad i a l e xpans i on of , th e b l ank and, on th e oth e r hand, to compl e t e 
d e tachment of th e b l ank from th e support mandre l . In add i tion, on account of 
contro lle d wid e n i ng and by avo i ding e xc e ss i v e e xpans i on, th e mat e r i al i s 

15 prot e cted a nd qua l ity i mprovement is achi e v e d at the tub e blank. 

To e nsur e th a t th e s lee v e i s r eli ab l y seal e d off from th e e nvironm e nt or from 
the d e v i c e , prov i s i on i s made for th e d e vic e to b e capab le of b ei ng fast e n e d 
to th e sl ee v e , pr e f e rab l y v i a c l amping cy l ind e rs, so that th e d e v i c e mov e s 
onto th e support mandr el and i n th e proc e ss c l amps th e tube b l ank i n p l ac o 
20 b e tw ee n i t and the s lee ve i n a s e al i ng mann e r. 
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I n an a l ternativ e conf i guration of th e apparatus, prov i sion i s mad e for a 
s le eve arrang e d around th e b la nk to b e prov i d o d w i th s e a li ng ele m e nts for 
form i ng an essent i a ll y a i rtight spac e tog e th e r w i th tho blank, a dev i c e being 
prov i dod for g e n e rat i ng a vacuum i n th e spac e formed by th o s l eev e and th o 
5 b l ank, so that the blank is s e parated from th e support mandr ol on account of 
the vacuum. Advantag e ously prov i d o d i n th e support mandrol for th i s purpose 
ar e a i r i nlet arrang e ments which a ll ow th e amb ie nt a i r to f l ow into a gap 
form i ng betwe e n th e support mandr el and th e tub e blank. 

To fac ili tat e tho man i pu l at i on of th e bu l ky and heavy support mandr o l, 
10 prov i s i on i s mad e for th e sle e v e to b e d e sign e d to b e spl i t or hinged i n i ts 
long i tudinal e xt e nt, so that the support mandrel tog e ther w i th th e blank can 
b e i nsert e d into the swung op e n sloovo and tho l atter can thon b e closed. It 
is of course a l so poss i bl e to d e sign th o s loe v e i n on o p ie c e , in wh i ch cas e tho 
support mandrel must th e n b o push e d into th i s s lee v e . 
15 I n order to avoid sticking of th e tub e b l ank, preferab l y of an 

unvulcaniz o d tub e b l ank, to th e i ns i do of th e sl ee v e , th e latt e r i s 
advantag e ous l y provid e d with a r e pe ll ent coat i ng, for e xamp l e a PTFE 
coating, blank. This sleeve is closed at least at one of its ends by the device, 
and the blank advantageously is sealed off from the support mandrel at the 
20 other end. This configuration may lead to limitation of the radial expansion of 
the blank and, to complete detachment of the blank from the support 
mandrel. In addition, on account of controlled widening and by avoiding 
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excessive expansion, the material is protected and quality improvement is 
achieved at the tube blank. 

To ensure that the sleeve is reliably sealed off from the environment or 
from the device, provision is made for the device to be capable of being 
5 fastened to the sleeve, preferably via clamping cylinders, so that the device 
moves onto the support mandrel and in the process clamps the tube blank in 
place between it and the sleeve in a sealing manner. 

In an alternative configuration of the apparatus, provision is made for a 
sleeve arranged around the blank to be provided with sealing elements for 

10 forming an essentially airtight space together with the blank. Also, a device 
may be provided for generating a vacuum in the space formed by the sleeve 
and the blank, so that the blank is separated from the support mandrel on 
account of the vacuum. Advantageously provided in the support mandrel for 
this purpose are air-inlet arrangements which allow the ambient air to flow 

15 into a gap forming between the support mandrel and the tube blank. 

To facilitate the manipulation of the bulky and heavy support mandrel, 
provision is made for the sleeve to be designed to be split or hinged in its 
longitudinal extent; so that the support mandrel together with the blank can 
be inserted into the swung-open sleeve and the latter can then be closed. It 

20 is, of course, also possible to design the sleeve in one piece, in which case 
the support mandrel must then be pushed into this sleeve. 
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In order to avoid sticking of the tube blank, preferably of an 
unvulcanized tube blank, to the inside of the sleeve, the latter is 
advantageously provided with a repellent coating, for example, 
Polytetrafluoroethvlene (PTFE) coating. 

In order to achieve certain preforming by appropriate widening during 
the introduction of the medium, a conical design of the sleeve is provided, 
wbieh mav be provided. This leads to different radii in the course of the 
longitudinal extent of the tube blank on account of different widening until the 
tube blank bears against the inside of the sleeve. Such a conical design of 
the tube blank is advantageous in particular for the production of air springs. 
In deviation from a conical design, the sleeve may have various geometries, 
such as, for example, multiple conicity or a corrugated shape, in order to 
permit corresponding adaptation of the blank to various intended uses. By 
inflation which varies in this way, adapted products from the preliminary 
materials shaped cylindrically beforehand can be vulcanized in a subsequent 
processing step.- 



BRIEF DESCRIPTION OF THE DRAWINGS 
An e x e mplary e mbodim e nt The foregoing and other aspects and advantages 
will be better understood from the following detailed description of 
embodiments of the invention w ill b e e xp l a i n e d in mor e d e tai l b e low with 
reference to the attach e d figur e s. I n tho draw i ng: drawings, in which: 
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figwe Figure 1 shows a side view of the apparatus;- 
fiswe Fiqure 2 shows a front view of the apparatus with swung-open 
sleeve;- 

figuf eFigure 3 shows a front view of the apparatus with swung-shut 
5 sleeve and fastened feeding device; and 

fiawe Figure 4 shows a detailed view of the apparatus according to 
figure 3.- 

10 DETAILED DESCRIPTION OF 

EMBODIMENTS OF THE INVENTION 

Shown in figure 1 mis a side view isof an apparatus 1 in which a support 
mandrel 2 with an extruded tube blank 3 is inserted into a swung-open two- 
piece sleeve 4, consist i ng o f which includes a bottom part 4a and a top part 

15 4 b, the s lee v e A b ei ng mount e d on a fram e 20. I n the pr e s e nt ex e mplary 
e mbod i m e nt s . In this aspect of the invention, two apparatuses 1 are 
mounted back to back on the frame 207- 

20, with the sleeve 4 is mounted on a frame 20. In one aspect of the 
invention, the sleeve 4 may be provided to prevent uncontrolled widening or 

20 partial widening of the blank. That is, the sleeve may limit the expansion of 
the blank, where the inside diameter of the sleeve is at least slightly larger 
than the outside diameter of the blank. This added space allows a gap or a 
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film to be produced in between the support mandrel 2 and tube blank for easy 
removal of the blank. 

The s lee v e top part Ab X oo part 4b of the sleeve 4, relative to the 
sleeve bottom part 4a, is swung from the open position shown into a closed 
5 position via a lifting cylinder 6, tho sl o ov e A b e ing 6 . The sleeve 4 can be 

locked in the closed state and having has an inside diameter which is greater 
than the outside diameter of the tube blank 3. The hinged sleeve facilitates 
the manipulation of the support mandrel so that the support mandrel together 
with the blank can be inserted into the swung-open sleeve 4 and the latter 

10 can then be closed. It is, of course, also possible to design the sleeve in one 
piece, in which case the support mandrel 2 will be pushed into this sleeve. 

In one implementation, the tube blank 3 comprises at least one rubber 
or plastic layer which has been applied to the support mandrel 2; however, 
the rubber mixture is preferably encased with strength members on the 

15 support mandrel 2 in order thus to obtain a thin-walled and robust tube blank 
3. These strength members are, for example, fibers, threads, wires or wovens 
or nonwovens. At the end of an extruder line, in which such a tube blank 3 is 
applied to the support mandrel 2, the support mandrels 2 are mandrel 2 is 
received at the end faces and are put into the sleeve 4 in order to be 

20 separated from one anothertbere before the vulcanization.- 

The apparatus 1 according to figure 1 is shown turned through &Q^90° 
in figure 2, in wh i ch i t can b e seen 2. In this view, it is shown that the support 
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mandrel 2 with the tube blank 3 is longer than the sleeve A and projects on 
on e s i d e . an 4 . An attachment piece 7 projects from one side of the mandrel 
2 and is designed as an extension element bewwj-arranged on the sleeve A in 
the exemplary embodiment in figure 2 A in order to permit easy adaptability to 
5 various production requirements. The support mandrel 2 projects from the 
sleeve 4 at the end faces on both sides, and t he sleeve 4, after the insertion 
of the blank 3 together with the support mandrel 2, bem§js locked via a 
locking cylinder 5. Both the Iifting20 cylinders 6 and the locking cylinder 5 
preferably work hydraulically or pneumatically, although other working 

10 principles are possible and are envisaged. - 

Arranged on the left-hand end of the blank 3 is a device 10 for 
introducing a medium, which is pushed in between the support mandrel 2 and 
the blank 3 with its frustoconical end. To this e nd, In one aspect of the 
invention, the blank 3 has b ee n can be manually released from the 

15 Suppof tsupport mandrel 2 beforehand and widened in order to make it easier 
to push in the 7 frustum of the device 1 0. In this case, the device 1 0 is 
designed in such a way that the end of the device 10 A opposite the 
frustoconical end A is closed. Also arranged on the device 10 are clamping 
cylinders 12, with which the device 10 can be clamped relative to the sleeve 

20 4.- 
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A clamped state of the device 10 relative to the sleeve 4 is shown in 
figure 3, in which the clamping cylinders 12 engage in a collar-like widening of 
the sleeve 4 and pull the frustoconical portion of the device 10 toward the 
sleeve 4. In the process, overall, the support mandrel 2 is shifted to the right, 
5 as indicated by the arrow at the right-hand end. 

The arrangement illustrated in F i gur e figure 3 is shown in the form of a 
sectional representation in Figure 4, i n which, on the one hand. figure 4. In 
this representational view, the clamping of the device 10 relative to the sleeve 
10 4 is provided via the clamping cylinders42- 

and, on th e oth e r hand, 12. Also, the clamping of the tube blank 3 in plac eis 
shown between the frustoconical end of the device 10 and the sleeve 4 
b e com e cl e ar. 

4. By having the device 10 fastened to the sleeve 4 in such a way 
15 that the blank 3 is clamped in place between the sleeve 4 and the device 10, 
introduction of the medium at any desired location or also centrally inside the 
device is possible. In this way, it is possible to achieve complete detachment 
and separation of the blank 3 from the support mandrel 2 with only one 
feeding point for the medium. 
20 In order to ensure even and complete detachment of the blank, the 

end of the blank which is opposite the device 10 is sealed off, or a second 
device is inserted between the blank 3 and support mandrel 2, so that the 



16 



blank does not stick at a point or over a certain section of the circumference 
of the support mandrel 2. If the blank is sealed off at one end, for example, 
by fitting a clip or a closure ring (as is illustratively shown in Figure 2 at 
reference "C"), the blank is completely detached up to the sealing point. 
Furthermore, a feeding element 1 1 is arranged on that 1 5 the side of the 
device 10 which is remote from the frustoconical e nd, through which fooding 
e le m e nt 11 th e compr e ss e d end. Compressed air or another suitable medium 
such as water or oil can be introduced into the device 40 r10 via the feeding 
element 1 1 . 

As can be seen from the draw i ng, figures, the support mandrel 2 is not 
completely hollow but rather has only one end-face bore for accommodating 
manipulating elements, so that, if a positive pressure is introduced via the 
feeding element 11, the medium can penetrate only between the blank 3 and 
the support mandrel 2 and thus detaches the blank 3. Bores, grooves or 
other passages can be provided in the frustoconical end for simple 
introduction of the m e dium, i n wh ich cas e medium. In such a scenario, these 
bores, grooves or other passages are advantageously to emerge as close to 
the outside diameter of the support mandrel 2 as poss i b l e. 
-possible. 

After the positive pressure has been introduced, the blank 3 will be 
widened until part of the outer surface touches the inside diameter of the 
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sleeve 4. The medium is introduced until the blank 3 has been completely or 
substantially completely released from the support mandrel 2 over the entire 
length and the medium comes out at the other end, or the support mandrel 2 
is pushed out by the slight positive pressure. Afte rcomp le t e detachment of 
the blank 3, the support mandrel 2 can be pulled out at the opposite end of 
the device 10: afto r lO. After complete removal of the mandrel, the device 10 
is released from the sleeve 4, th e l atter is swung opon which is swung open. 
and the blank 3 can be removed.- 

In order to avoid sticking of the blank 3 to the inside of the sleeve 4, the latter 
is g i v e n a nonst i ok mav be provided with a non-stick coating, for e xamp le i t 
is example. wetted or smeared with PTFE and/or with a separating agent 
which prevents sticking. 

In addition, liquid or powdery substances can be introduced with the 
medium in order to facilitate d e t a chm e nt; and prov i s i on i s li k e w i se made for 
tha tdetachment. Likewise, provision may be made for the end of the blank 3 A 
which is remote from the device 10 A to be sealed off in order to build up a 
pressure between the support mandrel 2 and the blank 3. By a sp e cia l 
configuration of the sleeve 4, various outside diameters of the tube blank can 
be pre-expanded in order to facilitate further processing of the tube blank 3- 

In addition to, or as an alternative to, the detachment and the removal 
of the tube blank 3 from the mandrel via compressed air, provision is made 
for this to be assisted or replaced via a vacuum proc e ss, i n th e course of 
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wkie frprocess. In this aspect, the intermediate space between sleeve 4 and 
tube blank 3 is sealed off and a vacuum is generated. Depending on 
requirements, different tube blank lengths can be processed via the extension 
elements 7. 

T rWhile the invention has been described in terms of embodiments, 
those skilled in the art will recognize that the invention can be practiced with 
modification within the spirit and scope of the appended claims. 



